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is removed ; but. what part of the population is *In a recent .paper* which should 
rpqo-nsible for the d8:nqe has not yet been aSCer- backound TO this investigation, Dr 

:- tained. There is also evidence that there is sqme attempwi to gather tagether all 
. :-se&gation of the populasion into ses- and age-group, written.eaboui the grex and common 

bu6 much more ixformation k required-oiithis p@nt-, e1 .-A. to.fisherie.3 since the passing-of the G 
_ . me’ recovery of seals marked as pups%fi~ proved tion Act $ 1911. I;nfonur&ely. Dr. 
. . - . that, some of shem at least travel very long distance v&pe statero&.s of untrained observers with th 

. 
--.- .-- i,n the first fe-x months of their li:es, for le&np16 fio&- ‘I&%tix-C~ few proved. iaccs, and Aends t.o reach% 
;<<<:: th~‘F~me’Islands to Soraay..F&roe~S~d the cuasts ‘:--conclusians some ?f xhich start from false premises ; 1s 
- ._ -2 z- - if Germany, holland, ond Beigium:- The movements!:- he- 1 bom’e&es appears to abandon obje&‘i\ity b., ?Z 
z.:~.lcif. older animals have-yet to be. traced:i.=iegular - T- ‘strft@n~ to build up a case against the pey seal wit-n 
~y~~.:I.-~g&ng has been carried on for less th& t& years; ‘statemknts 
.L‘,& &d it is probable that the methods used &.firz+Iwe&. -6kidenCe. 

that aie not adequately support& )Dy 

. .Thefe is a p&IO jack case apair& the T: 
.-- =**i: not ~efficierrt.; so that. the seals lost their tags after a _ 5.1 -- grey seal. but zhe solution of the probl&s it presents f 

comparatively. short tin% 
:.--- .- . 

:. - .: I 

It is thus evidect &a: no satisfactory policy about 
can only be found by patient research and the 
aside of iril emotion and bias on both sides. 

la>-+ 

. . T-L3 
rey seal.s in relarion to fisheries Can be Set&d until work. is L? ba.nd, and if faithfully and &jig&+ 
->e requisite knowledge a’bouc their natural history prosecuted,.&here is no doubt that the desired &ult 
has been obtained. I; is for this re-ason that the will be atwined. . C-m 
JCat,cre COrG&ancy Is 

,-‘. 
a; present SpO~.SOrixtg a . -.; - -. 

t>zee-Fear programme oi research on the ‘gre>- seal, 
l Dcpamm: ‘of drri~lturc .md Fiiherk for &,&nd. ,‘=tie 

Ruurzh 13CO. So. 2 : kds arzd Scott-kh Fiibcrics. Dr Dr. &-2r: a 
hanced pani- ‘or the Dereiopment Commissioners. Rae. ?P. 39 T  ? ?hrn. (Edinbtx;h and iondon : ir.>f. Su&-,nr~ 

Office. :9GO.) 5:. net. 
, . 
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M IRESTROL,: AN CESTROGEN FROM THE PLANT 
. . PUERARlA ~%RFKA - . . 

By CL JAMES C. CAIN 
Nariooal .Research Development Corporxicn, London, ‘2.1 

~-3 !?X. Dr. S. .J. Yolle~. Xorkiq at the Fationai 
I.1 2_;ti-,ucc for Research ‘in Doin&? 3~ ShimSid, in 
Ecrianci, iounci rhac 53e injecion of cestrone or 
cs;rsciioi bczlzontc into iactaLing co:fS caused pro- 
;oc-yi inc:e;Lws ir, borh r-he <aa; nz2 tho non-fatcv 
*oii& coilieni of The mZkL. This ‘enric‘hment eikt’, 
s ;; -.TG tnen cai!ed, we-5 !arer CO . rxx-ned rind funher 
i?-.-cp;igared ‘ox- Feller and !iis coilezFesz. 

nvaiXoie a; z&at time ai L!:c Irx.itu;e and :& 
Courrauici Lxr.iturc needed IO be strer+enici on 
xhe chemicni skle. -kcorciinzlc, in 1943 Dr. 42. S. 
POpP jOiced 52 stcff 3: S:?in&id for work on F=-s:ro- 
Een.3 In 7xss;~arc2 nlants ; 
aiready-bee> re@xtcd8. 

the pro~css of this r:o:k 2~ 

Iz ihc ez:iy 

3tlri::; the &i?- .;pl& OZ 154% Dr. Y. W. Benne;-d, 
cf ?crr$, \\‘esrem Icxiaiia. ti:wussed v;irli Drs. 
Bar:i.::; and Foiky his findines chnc rellrociucrke 
Gordcx-5 ;a siwe~~ wetc due co rhc il=estio-, of 
05~;9~er.ic cOmpOUnd3 nppnrcxIy prt-jent in sub- 
:irranean clover. -Aic:l as iilat -.ime \\‘a &e principal 
die: of sheep in Kescem lustraiia. in view of :his 
tiCi< and the work rerorxi above by I?‘olley and 
his colieagucs, it xras decxied to icit.iata work at the 
Sarionni Insticuto for Resenrch in Dairying on 
ccs:;oyens in pasture hcrba;e. Dr. Bennetts kindlv 
prox*icied helpful irJ01mniiOn On Lllc techniques \\-!A 
he i;ad found useful. and advice and help’was also 
so~lgilt and i;obtained from Sir Charles D)oclds 
and his colleagues at the Courtauld Institute of Bio- 
chemistry, 35idleses Hospital, London, where also 
at t:klt t ime D. H. Ckxmow, a research worker 
irom JVestern Austrclia, xas studying herbaga 

WCie beinr 
s~~,o;s of the WO&-, -.vhen ai,:?nip;s 

:nade :o &late :hc oxroger.; of :pd 
-clover (a&l oorc.ions of the +nt), at:en:icn \rz.i 
dircctrd 10 rile chcmic~il\* x-x and highlr ;,orzn; 
tistronen isoiatcd in l’J40 ix- Sc‘nocilcr, Dohr- 1-d 
Yohk,regj 3 0:n :ho ;uberous root.5 of a ie~zkocs 
plan: in Thailnccl, investigated from a chemical >o’kr 
of view b?- Bu;enzindt’ (1940). I-, \\-a~ evidem :ix 
:his clam source ws at least a hundred tire; s 
rich ;n cesxoaenic activity as red clover and i: 
became of co&i&rablo interest for two reports. fie 
sst \ras :haz since both it and red clol-&r are of Se 
family Legcminosae, ic seemed likely &at rhe si iET1s 
Hctivity of red clorcr was drro’to a low conten; of the 
same new cesxogcn as fo*md in the plant in Ttniknd, 
and, Lh,ercforc. that study of the latter might grearly 
help rhc work with red clover. (In the event :hk 
iorecast proved to be wrong, as the activity of red 
clover war ;bund SO be due to the verv slightly poient 
iaofiavonoid ozstrogens.) The seconh reason was a- 

cescro~ens. ; ..: ...=A 

In -\fny 1243 ccstrogenic activity was dem&&t~ 
natural interest in the new, highly potent czstrogen:.Ls 
for its ‘intrinsic value. .c_ 

in 
. r; .-,.-a 

tbo pasture herba.ce from a field adjoining..the _ .-- At this .st,age, >k. D. C. Ri\-ctt-Car&, of me------ 
- ‘SaLion& Instit-ute fdr Rese+rch in Dairying b$. 

Enrclett and his colleagues 
British Embassy, Bangkok, n-it& whom the aorke=-a 

. ‘-“-This finding $o~ed 3 .at ShinfiolJ. were jn touch dircckd attentiori *iOF? 
host of -questions of practical significance for,. the’--.cettain ‘,rclovont’ jnformati& in ’ some of the: .Thxi-3 

‘-1 :soiutidn -of: which it was.. cledr that :.he r&ourcw’-’ ecjencjfic joul-nals...- _ I- _. .- . _. ,_ .-. -il : ..: ‘-‘-.-z+:~ . - ___. -. : :- . . - 
-- _: - 

-_ . -___ .- . -.:- 
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I&-r: in 1932 x-as the first to direct public attention 
.ti the facG t.hat the tuberous roots of The Thai plant 
concerned, a woody &nber found in the.iorests of 
not*hem Thailand an+ kno-xn locally as @ X W  keur. 
were considered to be of value ns the a&.-e con- 
stituent of a rejuvenating drug. The inforixation 
came to him m-irately from Xr. H. B. Garrett and 
&. E. C. Co;‘, and the conclusion re&ined was that 
the plant aa Bufecr s-uperbd:~ Following Kerr’s paper, 
various workers began to Collect the roots, and in 
1939 Va-,na’ showed the presence of ceatrogen in’: 
!.xxw .ku, %ii being con&ned by Scboeile;‘~&:al.‘. 
It became clear. however. after detailed bokinical 

Experimental Station at Chien_Fi, and Xr. R. J. 
IZilton. head of the British Council Department in 
Bar&ok 

At this time the interest of the Sational Research 
Development timration -xas sought and obtained 
in this ?iork. ‘2%; cheiniwl novelty n-as certain at. 
this stage ; the point VXIS whether the structure, 
when knon-n, might be readily accessible by synthesis 

,from known and abundant substances. The Cor- 
poration accordins&!-undertook to obtain whatever 

*paLent protection was possible in the light of prior 
!-xxowkke.and publication and meed to France an 

. 

invessieat,ion in Thailand, that the name J.XXWJ keur 
was, in-fact, applied to several specie3 of plant ha* 
tuberous roots, and. that those y-ielm the r&w -_ _ . ^B . Fxo plant-collecting ex~eciitions to Thaiiand were _ 

TAen undertaken br Dr. Bartlett. The firsz :a 1951. 
.-c%tYozen beloneed to an unn~medspeclesorruemr~, 

Supe&cia.lly ve$ similar to Et&xx siq6rba. The name 
Puenviu nrir$uz was gven to it bp Lakshnakara 
6ashemsant.a, Ku&n Suvarabandbu and -q Shaa’. 

5elding 120 km. Oi dried root, xas financed mainly 
oy a mant from Quaker Oa-xx. Ltd., but in DUG bp the 

ITI 1953 3 gift of 6-l ‘kxn of dried pUerar.cz miri@ 
root was received at Sh&e?d from Mr. &in Suvara- 

facickl Research Deveiopment Cerpo&tion,- and 
The second in 1937. which K= whollr &axed bv the 

bandhu, and in 1953 and 1954 Eaxhes of 9 k,q. and Iat-er, yielded 'I 200 1;zn. 
- . . . . 

4 k-w were again obtained :hroueh the generosity 
of Xr. Basin Suvatabandhu ond GLh the assistance 

-\fr. Su~atabandhu~ a Tell-informed Thai botanis;, 
‘knows of onI>- t-so places ia Thai lzmd v&ere quan- 

of British Council staf? in London and Bangkok. r-it&s of t.hc slant P:tera& tnitiku r-ram : one ~iace 
L I 

Bio~r, usine the mouse uterine r,;orrA ;cs:. of a is at the foot of the mollr,tak Doi &n.heD near 
crude methanG exA.racs of the powdered rooi con- Chiengmai, and the other is nearly 100 miles &her 
firmed the high azstro~enic activity of zhc material.- north at Chicnc Dao. 
The crude methanol esxact (G per cent b>- weight of 
dried root) was then submittti to conren~ionol 

The plant &ark has a local rem&ion aS a 
reiuvenator. At Ciiienz Dao. Dr. SkIect and his 

solvent partition procedmes .givi?g 8 product. !O-5 per 
cent bv wciahs of dried root) rhic1h contain& more 

T&i colieagues were :ra&in~ by ~a? in senrc!l of the 

thnn 33 3er z&t of the esrro~en. Further purificscion 
$ant and asked one oi the men xl-ho mere repairiw 
iire road if he knew x-he pian-,. and he repiied: “Yes. 

xas ei%cted by pnrcition chromatography on kiesel- rre eat it !” The tubers of t-he niant arc almos; 
-guix columns. and cer-An 5ac:iors irom %2sc cry-s- 5arou=iess and somcriha- v  xrnip-l&e in consistent:;, 
:&lized in par: and yielded a ~tys~dLine produc; aad as &e Thais are not z‘norr. oi food is may  be 
(5s’ mgn. from 6. I kgm. dried root) w-‘ncn washed with a.s_cumed :ha; Pxremria mir+;cu is eaten for some pur- 
othrl a.ceca;e. RecrysA!ization from mcchazol  ~-i&cd 
as tkn reccanguiar p1at.e-c a coiouriess crystalline pro- 

post ocher Ghan as ordinar;\- food. Fxrhcr evidence oi 
iocal interest in :hc ulan; ma:- ‘be .$eancci from :hc 

duct, m&Any xith ciecomposkion zt 26s’ C. (Iiorfcr fact that, Xr. Puk ?il’-kasem: a member  oi 53 orice 
nppararus). This producs appeared to be homo- 5xa5 at r-he British Conwxlara 3t Chienmnzi. ix5 .ablc. 
-nneous =-hen c~nroma~ogan‘ned on pnocr in three 7: to obtain in a fe\c hours %ir;v iocal 
iluTerent sokent mistures. In cac’n case &o~vin~ 3s a 

6-ien requestti, 
in*nabitanrs xr‘no xere a’uie x0 locate tile p!ant-in the 

oink SDO: on -3. ,,xting x-rich 5 per cent xpcous pox~- 
ki\un &bonar.e and dinzoked o-aminoohenvl 2-di- 

;b;esc and dig it. 

1: Bppeai& rhkeiore, 
An inrerestinr’coisor!e occurrcti in Tovember 19.54, 

e~h~laminoct.hyl suloi:o~:e. mien l7r. Bartktc visit& rho Siam City Bank in 
t.imt the proriuct. 0: meltiT poini 26s” C.. Was  a ~Nlid Chienm3i . xcor;-.~:anicd b:- Mr. Sui7z;abnn~ihu. . . comnound. and on ;es+ ior ccsrrorenic acGivicy i; 
\\-ns*io~~d ~0 ix eouai ;o o?srra.diol-i75 

firing casual conversation rhc onnx manaoer, Mr. 
in notcnc>- in shoxcd cTc2: izteress 5 

co .mousc xr.ermo ~,“Tox~+h test. 2xf ;o hnvc onc- the>- ‘sere collccrin; MI~cn~ and SiJ 
quat,cr of rhc poccncy of ozs:radioI-17.2 in zhc ras his zxridfdier used ;o make medionc ?o-om rhc pisnt 
vaginal comificncion test, in each casd crsrrogens xmz I 1. 
adrninkered by subcutaneous injection. The name 

3nd-had written a xtmphlct abou; it. ?Ir. Sirn- 

‘mircestrol’ was given to the crstrogen ; it is doubt- 
mannhacminos pro&ieci a copr of the pamphlet and 

l~~~idencical LO the compound kolated b>- Schoeiler 
a not of ‘medicine’, which appeared to be a 50 : 50 
rr&xre of dried VkKaO nnd honcv ; it \ras made in 

-‘. A 
For further biological and chemical work, and 

1953. The pamphlet, in tho %ai langmge, was 
Kindly t.ranslated b>- XI-. Scuan Simmonds. oi the 

especially for nn attack on the structure oi iniroxtrol. 
much larccr quantities oi the tuberous roots wcrc 

SchoOl of Oriental a& =\frican Studies, Eni\-crsity of 
London. and rrave the fol!owino infoimation : On 

required. - Dr. S. Bartlett xas responsible for tho the cover was 8’ dinmmmat.ic brl< accurate sketch of 
arrangements eventuaily mado to collect additional 
supplies oi tim root, amI he personally supervised tile 

the plant, and tho dkription : “Treatise on the Dru: 

collection3 on site. The only place w-hero the plant 
:naJe from the Tubers of the I<wao T’inc br Luzng 
Anusar Sunthon. 

was known to grow was in the forest near Chiengmai 
Special Commissioner, Cii:engmai. 

in northern Thailand, and it xas clear that supplies 
Printed at tho Upati POW Printing House, 3000 

The m& source of information 
could only be obtained by means of a collaborative 

“copies, Xay 1931”. 

effort with the appropriate local authorities. Those 
for the pamphlet W~YZ-.O ~treatir;o tvrittcn on palm ‘1 

who gave generous help and advice included Prinke 
leaves by ‘ancients’ and stored in a ample at 

-_. Pagan, the old capital of Burma. . . . . . . . The tcmplo was 
Lddnakara IG.shomsanta. >ti. Basin Suridabandhu~-- vrccRoci by IIghtniq rind the treatise then camo . 
the dim&or and staff of the Maejo Agricultural to light. . 

_. 
‘--. 

additionel chenkt. Dr. D. G. B&ds, at Shinfield, -. 
and certain other costs l&ely to be incurred in the _, 
collection of the root. the extraction of mircestrol - * - 
and the determinatiod of its structure. 
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m e  h u g  is sa id  to b e  Tel l  knox -n  in  Bu rma ,  whe re  (d )  P re i im ina ry  chemica l  s~udi .~ .  
is is & e d  ‘p a & s e ’, a n d  is s ta&kxl  to re juvenate  o ld  ana lys is  a n d  mo lecu la r  
m a  a d  women .  but  shou ld  not  b e  t8ken by  youn?  

/ -  peop le .  O n e  m a n  w h o  took the d rug  ~ 8 s  repu ted  to 
have  l ived to 3 0  ~ ie8 r -s  of a,oe. Th is  loca l  folklore, 
+ m c h  appea rs  to ascr ibe  r emarkab le  proper t ies  to the 
L W  (op  pue ra r i a  mir i fka)  in  B u r m a  a n d  Tha i l=d ,  
may -we l l  b e  respons ib le  for the-compara t i ve  scarc i t? of -  

. the P I& t. J G  is not  known  whether  it ~ ~ ~ i n @ n m a ~  
. . but-the: & -es  of Pe r r an  men t i oned  in  the-+.t is-  

n o m  saidto b e  8 n  a> i d  deser t  d u e  to t~ ‘& r e & h a v ~  I u l t ra-violet  8 n d  i&a - red  absorp t ion  curves  of these 
b e e n  & ,wdom h  o rde r  to bu i ld  f,& & ~ ~ ~ ~ < ~ ~ ~ ~ ~ ., . . and- the i r  chemicn l  p roper t ies  it W G  conc luded  th8t 

-  _ - -  m e  phameut i ca l  p roper t ies  of ‘~wa rzu  : a S B % @ i T Q S c r O l  i .9 a  monohyd r i c? jheno l  P O S S e S s i n g  o n e  
i <<z  
-  , -A=?  

: 5 2 3 7  _. ._ . C-L- I  
_  -. . 

t - o&de r&  h  Tha i land,  ‘a  inc lude  tox ic ik?kd :a% C a r b o n p l  a n d  8t ka&,  two 8kO j+ iC  hydroxy l  coqps.  
carefu l  s tudv of the const i tuents of t.he s lant  has  b e e n  (e )  P repara t i on  of a  der icuf ice of mi ra l ro l  ja r  X - ray  

. .; C ’ 
-  .:-* _  L. 

- 
Y  . “made - i n  the-Chemisz r r  Dep8r tmen t  of th8 7sn ivers . i~  

.+  of Bqkok .  A t the-5nth P a & c  Sc ience  C o & k  
at’ Baqkok  in  X -ox - embe r  1957 ; -sn  interest i rn j  pape r  

-  ‘- v&s  p resen ted  o n  the “Const i tuents of t -he Tube rous  
--  
--. Xoo ts  of Puera r i i  mirifkz” by  the The i  aorkers ,‘T. 
;y -  _  S i lan idh i ,  B . hamthonq  K .- . Isar~ona _  and.  D. 

S h i & g h o r q  (unpub l i shed  work) : in  add i t ion  ‘1 0  a  
joint o n e  by  the Tha i  a n d  I ;n i&d JZxqdom ;rorke;s. 
J -&&rnaka ra  % .shemsants,  6 & n  Suva tabandhu ,  
Barx let t  a n d  Pope . -  o n  “The  CZst ro~en ic  S u b s x u m e  
(Xrcest ro l )  f rom The  Tube rous  Boo ts  of Puer t i~  . .^ 
m tnp4xt”1D. 

analys is .  The  comp le te  e luc idat ion  of the structure :~ .~ ~ ~ % ~  
of mi rmst ro l  -soiel , lv by  chemica l  me thods  sopea red  
l ikely to b e  very  bicdt  wi th the sma l l  ambun t  of 

Z -Z  
.-z 

mater ia l  ara i leb le .  ..-._ 
It ~ 8 s  therefore dec ided  ro  . s -e-  

emp loy  S - ray  crystal . lo,~nhic an8 lvs is  to so lve  the 
p rob lem,  us ing  th ree -d ie& ion81  m e i ’nods  o n  a  hean .  

-‘+ j  

a tom derivst ive. This r rork  xas  car r ied  out  bv  fi. : 
-+ !&  

-~.: 
Do roAy  H o d & n  a n d  he r  co l l ea~es  at Oxford:  

Dr. D. G . B o u n d s  succeeded  in  mak i ng  8  m = -  

The  co l labors r ion  of’the Director  of the Roya l  
Bo tan ic  G a r d e -  ss Ke r r  ~ 8 s  sought  in  a n  8tkr fpC 

. to ,qow p lants  of Pue ra r i a  m i n > h  there. The  ix~t 

bromo-subst i tu t ion product  o i  mircestro l .  -4t fs&, 
b rominn t ion  of mi rmst ro l  Tn:h o n e  mo lecu la r  p ro -  
por t ion  of b r om ine  gave  comp les  mixtures,  bu;  
react ion cond i t ions we re  evenxza l l v  found  xh ich  ga re  . . 
a  mix tu re  conta in inc  on ly  trro ma - i n  products.  These  
we re  iso la ted by  par i i t io:? ch romatqraphy ,  a n d  i r om 
the e l emen ta?  annlvs is  a n d  ul t ra-violet  r ind  i&a - red  
absorp t ion  cur.‘es  0I o n e  of rnesc  compounds .  it x v=  
conc luded  :has in  thi- 3  c o m p o u n d  a  s i .n$e b r om ine  
a tom h a d  en te red  the rn i r resr ro l  mo lecu le  reo iac inp  a  
hyd rogen  a tom a n d  that n o  o ther  chemica i  ch .an_~ec  
&x l  taken ~ lacc.  T l io  facr rhat  the m o n o b r o m c -  
s i rccscrol  i io la tod coun led  m u c h  less resdi !v chon  

.dici mi rcest ro l  wi th d iazor i zed  .~ a m i n o p h e n $ l  Z-c-  
e rhy laminoe thv l  su !phone  was  raken  as  g o o d  ev idence  
thar, the b ronhc  n & n  wa.s ore jent  8s  a  subszizuer, :  
in  :hc bcnzenc  r ing  of m i ro&o l .  

_  -  tvro at tempts xe re  unsuccessfu l ,  but  the th i rd p ians.  
k ind ly  sent  f rom Tha i l and  by  Col.  E . H. Jacobs-  
Larkcorn .  qe r r  a n d  is stil l .~ o n i n ~  v i~orocs ly .  I.n 
D e c e m b e r  1 9 5 3  Miss  .Jov Jacobs -La rkcom col lecrk  a  
n u m b e r  of add i t iona l  p & s  in  Ch ieqxna i .  8nc i  5c5.e  
a re  n o w  a lso  p imrec l  in  K e r n  Gardens .  

T3e  roots ob iz ined  by  :he esped i t ions  to Tha i i and  
we re  ut i l ized for the ;b i lon- i rq pu rposes  in  zhe  sxd i6  
o n  mircrstroi .  

!c) Im l7 roccmen :  9-f  : ite me l lwd  o$  i ,co iuLion.  T ie  

method  of iso iat ion has  b e e n  simnl i f icd,  a n d  recovery  
o i  a roccd  1 3  ~ “cI.. mizcrs~:o l  p &  k._~. d r ied  r50;  is 
s tow a  rout ine >rocedurz .  Pnr ;e r  ch romnr .o~8ph~ ,  
cum;:  pc r iodace  8s  reo;ent.  &c l  p rov ides  a  x-cry 
SCrs l L iVC  a n d  a h ~ O 5 L  SDCCi f iC  C O l O U r  te5 for mi r&t rOi .  
g ives  ef3ic ient  ana lyc . iEa l  control .  

4 3 3  

{b )  DeLcrmi7:c t ia r r  0-f AGp i ca i  ? roprL ies .  3f i rcesrro i  . c  Z5.a.s ? ,ecn ;o tmd ;o c r ;s~a~l rzc  m  two rorms,  a  S rab l ?  
hydrator i  ;‘o r m  [scout need!es) ,  \rhick after des iccx ion  
o~u ick iy  reza in9  its r:ate: o i  c rysra l l iz8c ion -~ -hen  
csnosed  to nois:  air. a n d  8  non-hy&roscop ic ,  an -  
I:& r ous  fo rm \& i n  rectan;;ular plntcs). ‘I?le iacxr  

._ fo r -m has  a  sha rp  melt in;  po int  of C G S ’ C., wi th s o m e  
. decompos i t i on  o n  me i c i n~  ( K o B e r  apparatus ,  rheosrx  

s6h.q  3 5 0 ’ C.). L ike  m a n y  stero id ho rmones ,  
‘mi roxc io l  has  8  h igh  destrorotatory pea-er ,  [= ]2 f 

3 0 1 ” (1  .O S  sm.! IOU rnZ. in  Cth8nOl ) .  Its u l t i8 -v iOlCL 
a n d  in f ra- red absorp t ion  curves  have  a lso  b e e n  use iu l  
cr i ter ia of the pur i ty o f rhe var ious  spec imens  isolnted. 

(c)  Deferminu f ion  of ces t rogen ic  potency.  In add i t ion  
to the propcrc ics  n l rcx ly  notod,  mi rmst ro l  has  b + e n  
found  to 1rnx.e  h igh  mst rogen ic -po tency  w h e n  g i ven  
ora l ly  : approx imate ly  three tim e s  that of st i lbmstrol  
in  tho immatu re  m o u s e  u ter ine gowth  testi a n d  
two-th i rds thnt of sc i lbmstro l  in  tho rat va-c inn l  

(fj S - ray  sLud ies .  S -  ray  c~s ra i l o~np’nic  measue -  
men r s  o n  monob romorn i r c r s~ ro l  - zwre  rndc  ‘0 ~  2. 
S o e i  E . T  4  - a?  or, snd  the c ry& l  structure xm.s so lved  
in  co l labora t ion  167 th  Dr. E o d $ i n  a n d  Dr.. J. < . 
Rol lett  t i? rourh a  ser ies  o i  A ree -d imcns io i -u i  & C C i O X  
dens i s~  ca icaat ions car r ied  out  o n  Deuce  D C  . 0  ;c.. 
Sa t ion  Phvs icn l  Laborator ; .  The  pos i t ions of :hZ 
n ton-23  iounc i  by  t i~eso c :&u inr ions  a re  i l lustraxd in  
Figs. I (a )  r ind  (I). n ick-  !e3cl  to the scrucxrs i  
fo rmu la  I, :or rn i rcestro l  i tzeii  : 

:. 
/‘?  I>  fi .., ‘:” ” i /.O H  .’ 

.H ;’ 
s e H o g 5 3  : : O H  ‘: 

_ . 

1  q ,ll* 
. ‘0  0  

. 

r  
-: 

(1 )  

Fu l l  deta i ls  o i  this po rk  have  b e e n  repor ted  e lse-  
whcre i’. 

j  
corn i f%xt ion test. It has  L & O  5 0  pe r  cent  of the ._, . ‘2.2. 
activity of ~ tradio l - l ip  w h e n  admin is te red’by  sub-  

Bio,ocnet ical ly ,  it s eems  poss ib le  to d issect  the 
i -  

I 
. 

z; 

. . . 
cu taneous  in ject ion,  in  p romot ing  m a m m a tg duct  

n U d e U s  i d O  8n  i 8Op rone  uni t  r ind  a  p8dy  reduced  
hof lavene  nuc leus.  Th is  d ieaec t io~~e la tes  it, o n  o n e  

-- -  -  a ~ -  

I .. 

g rowth  in  the rat, a n d  is 2.2 tim e s  a.s active. as  
crs t rono by  a  s i rn i l&  test in  the mouse r’. . ‘2..:. 

hand ,  to tho m a n y  p lant  p roducts  in  wh ich  i sop rene  + I - - - .&&- --  
. _ .__  --:. .- .un iLs a re  found  l inked to condensed  r ing  syst0m.s (cf. _ _  _  ? -  

I 
. . 

/ . -. : _  -  . -  
1  .-.- 

,’ . ,. ,. p- i  ,,,. . 
- -  .- . 

. . ., . -  
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Robinson**), and, on the ocher, to thore isoEavones 
and l Goiiarenes n-hich have -been shoxn to have 
oestro~cnic properties. 3fiKE55LiOl is nc; 3 zeroid, 
and the bioio+nl activity is probnbly a consequence 
oi accidcnrsi icaturcs of molecular Seonxcrv. T!lC 
accuid distance irom the 3-OH in mircesxoi 20 zha 

2 zz-. lS-OH is 10-R -A.. xvhich is very near the Jisrance r.0 
be eswacd from models of the J-OH‘:0 t-he l;-OH 
OZ m&adiol. \Chen. !loxex-er, one corc~arcs the riis- 

; position oi the li-OH of mirmscrol and the !&OH 
oi oxtrio reiativc in wcii cesc to rix S-O%, th 
similaritv is nor, so close ; but oerhaps it is worth 
noticing-in this connesion t!mt Armscroi is the more 
potent oesrro-Zen. 

In ciew of the undesirable side-effects oi mirmstrol. 
it nppears unlikely that thii substance itself Till be. 
suitable ior use in medic~ine in spite of its his-h level 
of cestrogenic ac:icicy bv the orai route. I: is possible 
that modifications of -it.s sr.ruct.ure miph; lead to 
useiul &srro=ens,. but is is evidens ;hat a :otai syn- 
thesis oi the whole molecule would be ditic-ul:. and 
no: l ikely to be commercial ly ;iasible ; a-no al:hou$n 
the :nircesrrol structure is new,‘is is, 35 noted above. 
rclaxd in hart. to a-neady 1aow-n mstronens. and 
therefore does .not disolpv as scat a r:ove!t>- in 
regard t.0 its scructure~acsion relationship a-5 was 
at iirst rl~ou~hs possible ; nevcrthcless, mircstroi 
preeents some features oi inscrcs:, and ;^u:t.i:cr 
investigntiom of its bioio$wl propenirs sre Fro- 
ceeding. 

(g) LimiteU ccrnica1 trial- The trial was carried 0uG 
by Dr. I?. N. I?. Bishop and his coUeaFes ai the 
Chelsen Hospital for U’omen. London. 

Mrczstrol has been Zdministered to ten women 
--~- suffering from omenorrhcza . (primary, two cases : 

z . . eecondary, 
Pis 

seven cases) or tiificial menopause jono 
.- CLLSO). 5 me-m. daily was given on sis occasions and 
-. 1 m-m- d&y on another sis occasions- Ynrked 

mstrogcn response was noted with both these doses 
--. 
s;: on the vo~inal smear, the .masimum rise in the 

-;F, 
comifkntion indes usually occurring during- the 
second or t-&d week al&r treatment commenced. IIcn;. 

’ Eartlctt. S.. Folley. S. J.. P.owlaod. S. J.. Cumox. 3. E.. WIJ -. mnpson. 3. A.. SaCurc. 162. S4j (184S). 
’ Lecz. S. I’.. Curnow. D. II.. and Simpson. S. A., .?!ic.-&m. J.. 48. xix 

ttYS0). Pope. G. S.. Zlcaxte. P. V.. Simpson. 5. A.. 2nd Andrew. 
D. G., Ckm. ad IdusL 1099 (19j3). Ll~te-Smith. 5. C.. Sxain. 
T.. and I’OPC. C. 3.. ibid.. ‘.13T (1953). . l’opt. G. 5.. and ‘Xrifh:. 
if. G.. ibib. 1019 (1x4). Pope. c. 5.. U&&l  Bci. 1burlw. 18. 
333 (1054). Pow. C. S.. IlcSzqhton. .\I. J.. and Jane, H. E, II.. 
J. hairy R.u.. 16. I90 (1459). _ .._. 

’ Schocllcr. W., Dohm, If.. and IIohlwe:. W.. Xafurti,.. 23, jX 
(1940). 

’ nutmmlt. A., SafUnn’II.. 23. 633 (1910). 
’ Kerr. A.. J. sium. sot.. Sd. Ilisl.. supp., 8. 330 (193!!). 
* Vntm. S.. Thi Sci. IlulL. So. :. 3 (1333). 

I* Lal ishnAam f;uhernzx~ca. SuvJlzabaodhu. h.. DxrtlvLt. S.. wd 
This peak usually occurred, therefore, r&a- the Pope, G. S., Abstract Sinth l’acif. Sci. Congr.. ThaiLad. 74 (1Qji). 
treatment had bocn &coni~ue& ~~~~~~~~ ,eth- “I Joan. n. E. x.. and POW. G. S.. J. ,%facrin.. 20. 2”9 (IWO). 

dra~val bleeding failed to take place on ais occasions / “lkn~ou. G. Ii.. Cowle. A. T., awl lIosking. Z. D.. J. Endoai~r. 

(three with dosee of 1 rnp daily from 5 to 10 days ; 
(In the pms). 

’ ” Dounda. D. G.. and Pope. 6. S.. J. Chcm. Sot.. 3690 (1960). 
three with dos-&pf 5 m=;m. daily from ? to 14 days), I4 Tdor. Nor.1 E.. TIodrkin, Dorothy C.. awl P.rAll. J. S.. J. C!W,I. 

.- though withdrawal bleed+ had usually occurred . &x.. 369-j (1300). 

in thcae patients w-hen they had been prex-iously- ‘I Robinnon. It.. “The Slruclural Rchlibo~ UC Salunl Producb**. 42 
(Uxf. Univ. Pram. 1053). ._.. 

r I * :. 

treated with ozscrogens- Withdrawal bkedin~ did 
take place on five occasions, however, 7-1s days after 
the cessation of treatment. The withdrawal interval 
is much logger. thereiore, than with mosr, other oral 
oestro~enz. X-0 toxic effects were complained of on 
three occasions, the doses being 1 sm. daily ior 7 
days. 5 v. daily for 8 days and 5 rga dally for 
14 days, respectivelr, Toxic eiiecects ~erq -rather 
marked on the remaming nine ‘occasions and con- 
sisted: of malaise, headache, nausea and-in some 
ins&i&~~oii&ing. They did not seem to b?i appreci- 
ably-leas- severe on the l-m,=. dosea than on the 

:&ngri. doses- Work with 0-l-v. doses ia be@ 
undertaken- On four oc&sions there was enlaree- . 
ment and tenderness of the breasts- Theee chan&s I-.- 
were more severe and more frequent on she d=m~: -. ~ 
d&s. On two &ions they wem accompanied by * 
marked pi~entati&i of the nipules, which ~ers&ed 
.for some time. In the patient &ho had re&irecl -an 
-artificial -menopause the hot flu&es dimEsbed in 
frequency and severity for the first week . o!:_ the 
14-day course, buti. began so return by the fiith’day 
after treatment h&d been discontinued- “-- .’ - 

In the light of the limited esperience described, it 
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would seem that mircestrol produced marked cstro- 
genie response in the va$nal smear ; is rather slow 
to act and its effect takes some time to Tear 05. It 
does not ah-rays induce a xithdrawal bleed& and 
in the doses so far emuloyed is apt to g;.ve rise to 
rather d&a-cable to& eficcts. 


